In this article findings of a three-round Delphi study concerning key issues in information systems (IS) are presented, as perceived by a group of South African information systems managers. Some adaptations to the Delphi method were made, and these are described. The ten most important issues are identified, and these are categoril.ed. It emerges that most are externally orientated and deal with the relationship between IS and the enterprise. The implications for information systems practitioners, academics, consultants and professional bodies are discussed.
Introduction
lnfonnation Systems (IS) managers face a difficult task because they operate in a chasm between inf onnation technology and senior management They must be able to interpret trends in infonnation technology, assess the impact of these on the organisation, and decide which technologies to adopt Simultaneously, they have to link the IS plan to corporate objectives so that the IS department serves the needs of the enterprise. Deciding on the proportion of resources allocated to technical or managerial problems is an important facet of the IS manager's job. As all IS executives face similar problems, an awareness of the issues that are of most concern to their peers can be of assistance to individual managers. Those whose perceptions of key matters in their organisation are different from their peers need to consider why this is so. Are they concentrating on the wrong issues, or are there some unique features in their organisation? Conversely, those who find that they hold common views with their peers may draw some comfort, however cold. from at least knowing they are not alone.
If IS academics, consultants, professional societies, and researchers are to serve the IS community effectively, they must be aware of the key issues facing IS managers. Academics need information on key concerns to develop graduates with the necessary skills to solve these issues. Consultants, who play a key role in IS because they can accelerate the transfer of new skills and technology to IS practitioners, will be more effective if they know the areas in which their clients need the most assistance. Professional societies serve the IS community by arranging conferences, sponsoring guest lectures, and disseminating information through their publications. Successful performance of these tasks requires that professional societies are in tune with the needs of their members. Therefore, it is important that the South African IS community be aware of those issues that are judged by its leading practitioners to be of critical concern.
In order to provide information concerning the key IS issues, a three-round Delphi study was conducted with IS managers in major South African organisations in the latter half of 1989. The purpose of the study was to determine, in order of importance, the most critical issues facing South African IS executives over the next three to five years. The investigation was based upon the approach used by the Management Information Systems (MIS) research centre (MISRC) at the University of Minnesota where two previous key issue surveys have been conducted (Dickson, Leitheiser, Wetherbe, and Nechis, 1984; Brancheau and Wetherbe, 1987 ) and a third is currently underway. A similar study has been conducted in Australia by Watson (1989) .
Method
Delphi, a group decision-making process, is particularly useful for assessing the judgement of a large, dispersed group of experts (Bass, 1983) . A typical Delphi study starts with an open-ended questionnaire that solicits opinions on the issues associated with the study. Succeeding rounds of the study feed back the previous round's results so that participants can revise their judgements. In theory, the Delphi process should continue until the group has reached consensus. In practice, however, the researcher frequently decides to end the process after two or three rounds, by which time firm trends have generally emerged.
This investigation did not start with an open-ended questionnaire but commenced with the issues identified in Watson's (1989) study. It was considered that the key concerns of South African IS executives would not be materially different from their American or Australian counterparts because of similarities in the business culture, IS environment, and the extensive infusion of American management technology into the South African corporate scene. In terms of size of economy and cultural background, it was also postulated that there are not radical differences between South African IS managers and their Australian counterparts.
Two modifications were made to the methodology used in the MISRC's 1986 study. First, participants were asked to rate each issue, rather than identify and rank the top ten issues. Once a list of issues becomes large (beyond seven), the limited information processing capacity of humans (Miller, 1956) makes identification and ranking of issues a difficult task. Rating is far easier because the participants need consider only one issue at a time (Alreck and Settle, 1985) . Second, unlike Watson's (1989) Australian study a mail survey was not used. All rounds of the Delphi process were conducted over ten days while the executives were in residence.
Round one
Thirty-seven delegates on an advanced IS executive programme at a university graduate school of business served as the sample. The issues of the Watson (1989) study were used as a basis for the first round questionnaire and were randomly arranged on the first round questionnaire. A full listing of the issues is shown as Appendix A. Participants were asked to consider what they perceived were the most critical issues facing them over the next three to five years and to indicate their views by rating each issue on the scale 1 to 10, where 1 indicated the lowest priority issue and 10 indicated the highest priority issue.
Space was also provided for each manager to add new issues to the list, and participants were invited to modify the wording of any issue's rationale. As the sample were essentially captive, all 37 responded. Two new issues were identified (see Appendix B).
Round two
The second round questionnaire was designed so that each person could for each issue easily compare the average rating of participating IS executives and that person's first round rating. On the same line, the participant could enter a rating for round two. In round two, issues were listed in descending sequence on the basis of their average rating for round one, and new issues were listed at the end of the questionnaire.
Round three
The third round questionnaire had the same format as that of the second round. In round three, issues were
Round
Average standard deviation Aligning the IS organization wilh 8.11 that of the enterprise 7 Facilitating and managing 7.50 end-user computing 8 Training of DP staff in various aspccu of 7.44 business which they arc responsible for supponing 9
Developing an information architeclUrc 7.41 10 Improving infonnation security and control 7.33 listed in descending sequence on the basis of their average rating for round two.
Preliminary analysis
The main purpose in using a Delphi study was to obtain consensus from IS executives as to their key concerns. Therefore, it is important to assess whether there was any convergence in opinion over the three rounds. The standard deviation of the ratings for an issue is a measure of consensus for that issue. Perfect agreement would give a standard deviation of zero. An overall measure of consensus for the questionnaire is the mean of the standard deviations for each issue, and this approach was used. As the introduction of new issues contaminates the measurement of consensus, the overall measure of consensus was based upon the 36 issues circulated in the first round. As Figure 1 illustrates, there was greater agreement in the third round compared with the first and second rounds. The third round, compared with the second, resulted in only a mioor gain in consensus, as reflected by a slightly smaller average standard deviation, and it was therefore decided that the third round was an appropriate stopping point.
In Table 1 the top ten issues are listed in descending order of importance. Each is briefly discussed in relation to local and international trends.
Discussion of key Issues
Improving IS strategic planning Improving IS strategic planning is the number one concern. If the ratings are converted to rankings, we find that 20% of IS managers rank IS planning as their prime concern, and some 80% of managers rank IS planning in their top ten issues. Managers are beset by a number of problems that make IS planning a difficult task. Rapid changes in information technology; a South African business environment that is very exposed to the vagaries of the world economy; the emergence of enduser computing; competing methodologies for IS planning (Boynton and Zmud, 1987) ; the need for IS planning to relate to corporate goals; and the increasing dependence of organisations on information systems technology are all factors that make IS planning a number one concern.
In a survey of chief executives of 300 major South African companies, over 90% of the respondents agreed that it was essential to have a comprehensive plan for IS, integrated with the business plan (Balcer & Miller, 1984) . However an in-depth study of several South African companies that had previously conducted extensive long range IS planning exercises revealed very mixed success for subsequent implementation of those plans (Miller, 1982 (Miller, , 1985 .
IS for competitive advantage
The role of computers in organisations has expanded considerably since the early days of automation of clerical functions. Finns have entered the 'fourth era' of computing (Rockart, 1987) where IS is playing an active role in creating and sustaining competitive advantage (e.g. Wiseman, 1988) . Most examples emanate from the United States and a study of 11 South African organisations reveals that the availability of systems to provide competitive advantage is very much less than that for traditional operational and managerial support systems. Even in large financial and retailing instibltions, penetration of systems to enhance competitive thrust is classified as 'no use at all' or 'just starting' Miller, 1989) . However evidence is starting to accumulate of successful use of IS for competitive advantage in South Africa. Duffy and Assad list a number of examples (Duffy & Assad, 1989) and Watson & Pitt (1989) report case studies of South African wholesaling and retailing firms using information technology in logistics to gain competitive advantage. The high rating of this issue presages much future activity.
(
Increasing senior management's understanding of the role and contribution of IS In the study referred to above, the firms that rated their IS function as most effective were also those that had achieved greater penetration of IS in the strategic and competitive areas (Miller, 1989) . However, achievement of an effective IS function depends to a large extent on senior management's ability to identify the most important opportunities for IS and there is ample evidence that many senior managers, who formed their ideas about IS in the earlier eras of IS, see the role of IS in operational terms only. Thus it becomes vital to broaden the minds of senior management so that they may make informed judgements about the full potential of information systems and technology in their organisations. As Wiseman says, 'By viewing information technology through another lens, one discovers the new Strategic Information Systems world, and can explore it S.Afr.Tydskr. Bedryfsl.1990,21(4) systematically for opportunities and threats.' (Wiseman, 1988: 50) .
Assisting user management to identify and rank opportunities for the use of information technology The high priority accorded this issue can also be related to the rapidly changing role of IS in organisations. Traditionally, potential cost saving was the basis for identifying IS opportunities. Ranking them was a simple matter of comparing payback periods or internal rates of return for competing projects. Those days are gone and there are now multiple criteria, many of them intangible that need to be weighed up to identify worthwhile opportunities and rank them. Yet Ginzberg (1978) suggested that companies typically home in on just one criterion (generally cost savings) when evaluating a particular opportunity and Dampney et al. (1984) found that reviewing systems to determine real benefits is uncommon and generally regarded as too difficult. (For a South African perspective see Lay (1988) .) Currently socalled Critical Success Factors are a popular basis for identifying and ranking systems opportunities (e.g. Boynton & Zmud, 1984) and recent research is underlining the importance of 'organisational fit' in achieving overall IS effectiveness (Miller, 1989) . User managers need to be assisted in identifying the set of relevant criteria and incorporating them in rational procedures to select the most worthwhile opportunities.
Specifying, recruiting and developing human resources
The South African computer industry is chronically short of skilled personnel and this is reflected in the coocern ranked fifth. The explosion in demand for informationtechnology solutions malces this a worldwide problem; to which must be added problems unique to South Africa. These include the 'brain drain' (helped along by political concerns, resistance to the draft, and a steady stream of advertisements offering job opportunities in the United States and Australia in particular), and structural peculiarities in the South African economy which have effectively excluded a large proportion of the workforce from skilled IS positions. While major projects are underway to alleviate the situation (CUC, 1990) , the human resources problem is likely to remain a major concern. Organisations will face a sellers' marlcet for some time, and when they do find the elusive recruit, IS managers will discover that they lack the career planning knowledge to avoid that person simply becoming another turnover statistic.
Aligning the IS organisation with that of the enterprise The level of the IS manager in the organisational hierarchy, his or her reporting line, and the central· isation or decentralisation of systems development and computer operations are all facets of the alignment issue. A 1984 survey of the largest computer users in South Africa revealed that half of all IS managers reported to the financial manager or director, while most of the others reported to other functional managers (Miller & Balcer, 1984) . While there is some evidence that, especially in . the financial services sector, IS managers are now tending to report at a higher level, this is a slow trend_ and in many organisations the IS depanment remams remote from the key decision-makers and inappropriately located in the organisation. This militates against the IS manager perceiving the true direction of the firm and its information needs.
Facilitating and managing end-user computing
In the last few years there has been an explosion in the direct use of computers by the end-user, occasioned by the falling price of personal computers and availability of powerful, easy-to-use software. Soon end-user computing (EUC) will consume more resources than traditional data processing (Panko, 1988) . IS managers face a difficult_ task in balancing the needs to encourage and control this phenomenon. Encouragement is needed ~use of the manifest increase in productivity, parucularly amongst knowledge workers, but control is necessary to avoid unnecessary duplication of effort and resources, poor documentation, inadequate data management, and lack of attention to security of information.
In a recent in-depth survey of 280 employees in a major international oil company, Ross (1989) identified six factors that appear to encompass end-user computing. These are: a company policy and strategy for EUC, EUC independence and competence, facilities and support for EUC, standardisation of hardware and software, the sharing and ease of use of EUC data and systems, and accuracy of data. This then is the territory for management of end-user computing.
The study also revealed that the characteristics of the individual user were more important predictors of effective usage than departmental characteristics, confirming international findings in a cross-cultural study of end-user computing (Ein-Dor & Segev, 1989) .
Specifically the South African study found that the support for and participation in end-user computing by one's superior manager was a major predictor of individual end-user computing effectiveness. This is an important pointer to better facilitation of end-user computing.
Training of data processing (DP) staff in the various business aspects for which they are responsible This issue was new to this survey, but once incorporated after the first round, rose quickly to top-ten status. The requirement for business training for IS staff addresses at least two issues. Firstly it is commonly recognised that many DP staff tend towards what Merton (1957) calls 'cosmopolitanism' (orientated towards their specialty) rather than 'localism' ( orientated towards their company). This manifests itself in job-hopping. It is suggested that training in the business will foster localism. DP staff will develop a stronger company loyalty if they become partners with their users in understanding the business, rather than being limited to providing computer solutions.
Secondly, the trend towards strategic and competitive systems carries with it a trend towards much more complex systems requirements. Often users cannot define their needs accurately, and indeed such needs evolve over time. The more knowledgeable the IS staff ~ about the business, the more they can contribute in a dialogue about business opportunities. The effectiveness of this shift in IS-user communications has been welldocumented by Boland (1978) .
Developing an information architecture
Developi~g an information architecture, a plan for represenung the global information requirements of an organisation, is the ninth ranked issue. An information arc~tecture is n~ssary if an organisation is to develop ~ i~tegrated suite of applications and distribute applicauons to functional areas. However, there are many problems associated with the development of an information architecture (Brancheau and Wetherbe, 1985) . The major reason for these problems is that the creation of an information architecture is a relatively un-tructu~ task of broad scope, with few perceptible immediate benefits, that requires the participation of ma~y individuals. Additional problems are: difficulty semor managers have in grasping conceptual models of an information architecture; production of an information architecture competes for resources that can be used to solve problems of a more immediate nature; and difficulty in translating an information architecture model into an application development plan.
Improving information security and control
In a survey of over 250 South African organisations, Gombay (1985) concluded that only 114 of these organisations were well-prepared to recover from a collapse of their physical or data facilities. Altogether 65% of these firms would suffer significant business injury in such an event Recently there has been much coverage of security issues in the popular press and there is anecdotal evidence that many more firms are evaluating the risks of security breaches, improving information security, and implementing disaster recovery plans. As firms place greater and greater reliance on central data bases, as they implement strategic systems that are woven into the mainstream business fabric, and as endusers take on more and more of the business analysis of computer data, the need for · effective information security and control will bulk larger.
Classlflcatlon of Issues
The top ten issues can be classified in terms of whether they focus on concerns internal or external to the IS domain, or as Hirschheim, Earl, Feeny and Lockett (1988) state, matters that are 'inside IS' and 'beyond IS'. In Table 2 is shown the four internal issues that deal with the functioning of the IS department emerging from this study: human resources, information architecture, information security and control and training IS staff in the business. However, the design of an information architecture and IS staff training have an external 
IS opponunities
Aligning IS with the en1erprise F.nd-user computing element because they involve significant interaction with personnel outside the IS function. The remaining six issues shown are externally oriented as they deal with the relationship between IS and the enterprise.
It would appear that South African IS executives' major problems arise from the management of the interface between IS and the organisation. These findings are in accord with a study of ten leading UK IS executives conducted by Hirschheim et al. (1988) , who found that the IS executives agreed that they spend the majority of their time on external tasks. Interestingly, these executives felt that in the future they would be focusing more attention on internal matters.
The current prominence of external issues implies that IS managers will have to spend more time outside the IS function to re-orient thinking towards exploiting IS for strategic advantage and aligning IS strategy with corporate directions (Hirschheim et al., 1988) . In order to fulfill this role, the IS manager should have a general management perspective and be able to appreciate the viewpoint of other functional areas so that a clear understanding of the organisation's information systems needs is articulated. In those organisations where the IS manager cannot make this transition, it is likely that a replacement who has an enterprise orientation will be appointed to head up IS. The message is quite clear; external issues prevail, and IS management over the next few years will be based upon successful resolution of external concerns.
Summary
The purpose of this study was to indicate to IS managers the problems that their colleagues are facing and to alert those who serve the IS community as to where they should be directing their resources. While it is believed that the investigation is representative of the views of top The human resources problem is perhaps more difficult to solve, and is likely to become more severe in the future because the South African education system clearly lacks the wherewithal to react effectively ro market needs without a substantial increase in support from the South African government and business community. The solution is not to bemoan the problem but rather for organisations to take the initiative in the development of more, and more effective IS practitioners.
All top ten issues identified in this study address managerial problems with an emphasis on issues related to the interface between the IS function and the organisation. To be successful in this environment, the IS executive must manage the relationship between the IS department and the organisation and be prepared IO spend more time operating outside the department than within it In effect, the IS manager has to take an holistic perspective and see IS as something within the organisation, rather than see the organisation as something outside IS. Successful IS managers will make this transition and in so doing reduce the level of cooce.m associated with many of the current issues. canputer. Some IS professionals are resining this mange. Then: i1 a 6eed to c1eve1op procedures for effective control of end-user computing.
lss,u: Integrating data processing, office aul<lmalian, and 1decrmm1111icaliom. Rationale: The capability now exists to integl'lle sylleml dw are hued on these diverse tedmologies. As cqmisations try lo integrate their technologies, organisations and managerial problems will need to be lcived. lss,u: Measuring IS effectiveness and productivity.
Rationale: The measurement of IS performance is crucial to its effective management. This is bewmina more important as organisatims invest more and more money in information systems.
lssiu: Converting and using relational databue management systans.
Rationale: IBM is suggesting that it's major users convert to relatiooal OEMS by 1990. How? Is it rally necessary for end-user appliCltims? Can orpnisatims afford the additional hardware and conversion COIIS? Too liule is known about this teclmology.
